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INTRODUCTION 

The many literary and poetic reference* to Mar* that come out 
at right arc disproved by science, which has tong established that 
[hey arc there all the lime, and can he seen during daylight with 
the aid of a good telescope. The unaided eye cannot sec them 
against the apparently brighter light of the neorest star to the 
earth—the one we know as the Sun. For the Sun is only a slur* and 
not a very big one either Its light is bright only because it is, by 
comparison with the other stars, so near to us. 

All the stars may be regarded as other suns, of greatly varying 
size*, at very different distances from the Sun. and from each other. 
A catalogue of 1,025 stars was compiled by the Egyptian 
astronomer and geographer—Ptolemy, in the year a.d. 137. As 
that was of course long before the invention of I he telescope, at 
may well be said that with normal eyesight we can see about one 
thousand stars with the naked eye, A good pair of fiidd glasses 
will increase the number of stars visible io about fifty thousand, 
and even the telescope used by good amateur astronomers will 
show about 300,000 stars.. The telescope at Mount Wilson, in the 
United Suites, has a reflector 100 inches across, and reveals one 
million million (1,000,000.000.LXX)) stars. In 194S t the largest 
telescope in ihc world, with a 200-inch reflector, was erected on 
Mount Palomar, California, It has enabled many limes (hat vast 
number of star* to be seen and charted, and is being used for a 
new systematic survey of ihc heavens. The radio telescope at 
Jodi roll Bank, Cheshire, is I he largest in the world + and came 
into action in 1957. Ii operates by the collection of radio waves 
from outer space, where it can explore regions of space 1.000 
limes greater than ihnse visible through optical instrument*. 

Of greater interest than the increased number of Stars revealed 
by a telescope is their altered appearance. Single points of light 
may be revealed as twin stars of different colours, an occasional 
example of which will be described later. A knowledge of about 
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!hif(y fcUrs or group* of stars is sutlicieiti u> rmikc the heavens 
swm very familiar to us, mi that ihc million million iiurs of the 
Mount Wilson kle&copc reed not apput us, To Hid them tn mapping 
and cataloguing stars astronomers have evolved a system of either 
naming of numbering them. Groups of stars arc called eonsidhj- 
lions, und the slurs forming these groups are distinguished either 
by a Idler of the Greek alphabet, or by a number En addition, 
of l h l' stars, diicHy conspicuous one?, have special natives of 
their own. lo give an example. Alpha Can is Majoris is the most 
Krill Li in slut nt (he group Canift Major, and is also called 
Sirius, or more popularly the Dog Star. We shall only try to 
recognize impormni constellations and Individual stars that are 
of exceptional interest or have been the subject nf special research* 
and nf course that will include all those stars which are so con¬ 
spicuous as to arouse our preseni interest. In the diagrams the 
namesi>d cansicllations are in capitals, and the names of individual 
slur* in small letters. 

It is Jmtu’tl that the descriptive particulars given of certain 
vitars will add to the ultracUori of the guide* and Ehar the planets, 
at once the must ini crating to observe and difficult to explain lo a 
beginner r will not he regarded us "glossed over/ 1 A brief note on 
C&tra-galncik nebulae ensures a knowledge that in unc scum at 
least m.h be regarded as extensive, Since it was not practicable to 
draw all the diagrams on the same scale, it wen; thought helpful in 
J number of instance-, to eivc some indication of a coni Leila lion’s 
apparent extent above us. 
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If jo + this IiTile book is not intended lor you 
but only far (bote wbp arc bewildered by lhe 
taik of attempting io amin&r in coraicl Unions, 
as do the astronomers, the seemingly endless 
multitude of Stars Seen in the Heavens on u 
clear and starty night. The ensuing pliljl;* will 
serve m a *%ppQS| nf the f>mftcip€Ll corrslcbii- 
lions ifcrid ibe most familiar stars. Ii may be 
found useful Ei> locate on the churl each addi¬ 
tional group os observed, meanwhile paying 
panic ubr attention to its position nmonft Its 
neighbours. 

This chart displays on one mu pi he whole of 
the constellation* of I be non hem bawens men¬ 
tion^ in thi* guide, visible in Ekiiiiin at some 
lime of ihc >ear though not all m the ^mc time. 
The dates round its edge show when that part or 
i be heavens is due north ai midnighr The 
actual Mars, visible would be uontained in n 
cin-le having a ihameler slightly Ses4 than ihrce 
L|uancrs of the whole chart* aivd SO placed on 
the chart ibal ii n on the opposite edge to ihc 
ildlc required, The diameter of the chart hang 
H behes. it is hi good praam* to cut a 4-inch 
cirde of irunspurmE paper, draw n diagonal 
line on it as a nort h to south guide, and lay it on 
eIk chan io show what area is visible at mid¬ 
night on a given dale. The diagonal hire should 
creins the Pole Star, and potnt io the dale. There 
will be a fcip between the edge of the paper and 
the edge af the chart, and it will be Found that 
the Pole Star is always tialT way between ihe 
centre of the transparent disc and it* momen¬ 
tarily northern edge. 
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THE PLOUGH AND T HE POLE STAR 


On a clear Lind dart- right t a hand of faird light can be seen 
light across the sky At midnight it runs very approximately from 
north to &outb in midsummer and midwinter, and from easl to 
west in spring and autumn, but its position changes steadily, in 
common with all the stars. Actually it is a hand of stars known as 
the Milky VJny ¥ about which much has been revealed to us hy the 
application of photography to its study, A time exposure with i 
camera collects much more light Jhan the instarihineGuK vision of 
the human eye* and reveals stars that are otherwise invisible. In 
the case of the Milky Way patches of the photograph arc while 
throughout k proving the very great number or stars that must 
appear in ihai direcljon. 

As the stars making that patch carniol be touching each other* 
their di-Sl antes from each other and from US, mud be enormous 
Looking at a wood from a distance creates a similar illusion, for 
though it is known to consist ofseparate trees, some perhaps even 
widely separated, yet its appearance seems to be that of a dense 
mass of foliage and brown trunks, 

While the stars are in fact very Tar from each other, I he brighter 
ones seem to be in groups. These are usually referred so as con¬ 
stellation* each with if* own name, and many individual stare also 
have their own names. In both canes ihes-e are taken from 
mythology, since ancient civiliza linns loved lo ucoounE for liu 
presence of the stars by highly imaginative stories of i head ventures 
of their gods, and certain favoured mod a Is. A well developed 
fancy is required to see the figures the stars sire said to represent. 
and they will be omitted From this practical guide, 

An exception to the rule that ihc slims of one constdhnion may 
in fact be widely separated is that called the Plough, the Mare of 
which art known to be a group travelling together, i t is known also 
as the Great Hear I Urea Major). Charles* Wain, and in A rubrics* 
air k± \hc Dipper/* Both Ihe Plough and the Dipper arc ihe mast 
expressive titles, since it con be seen to represent either fhc seven 
largest stars in the constcllalkm form a group roughly outlining 
the shape of a plough, and the last two slurs poim lo a >ingle 
bright star the Pole Slur* round which all the constc! la lions 



PLOUGH 


appear i ci revn|ve_ 1 he Pole Star ulmosi directly over the North 
Pole, and -is in I iiis country it appears roughly halfway between 
the ^enilh (r,e. overhead) and the non hern horizon, and always 
occupies a northerly posh ion, it is at night a most useful guide 
to direction, 

I lie Plough is the most widely known of all groups of stars and 
if you cannot distinguish it already, try to recognize it from the 
diagram -uid notes given here, and gel a knowledgeable friend to 
confirm your opinion It can serve as [he signpost lo the heavens. 



CASSIOPEIA 
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Il should never be forgotten tliut the Pole Star is. the only star 
that does noi apparently change its position. Throughout the 
nrghi, and Ehroughoui the year it appears constantly to continue 
in the same place. while all the remaining stunt appear to revolve 
around it, bm still to keep their grouping relative to each other. 
It is as if all the heavens were painted on a huge revolving wheel* 
Lhe centre or which wm the Pole Star. Wc in England appear to he 
under a position halfway along the spokes, with the rim of the 
wheel visible to (he south, but passing below the horizon in the 
north. 

This being so it cannot be expected that the Plough will always 
be seen i he right way up. Somelimcs it will he beyond the Pole 
Slur upside down and because the Pole Star is not overhead the 
Flu ugh will be low on the horizon. As it moves, always keeping 
the same arrangemeni and distance from the Pole Star, it will pa*-, 
to half way up on ihe eastern horizon* then to nearly overhead 
when at its most southerly point, to half way down on the western 
horizon* and back to low on the northern horizon. All this 
apparent movement is compitted m twenty-four hours all but 
four mitauies, and just as much of it can be seen in one night as there 
are hours of darkness. By reason of the lapse of four minutes, il 
will also be in a slightly different position each succeeding night, 
but by watching at regular periods throughout (he year the com¬ 
pile cycle can be observed. 

The Plough is shown in a different position in (he next diagram. 
An i magi nun. line should be drawn from the end star of the hurdle 
of the Plough to the Pole Star, and continued for half that tiia.iurcc 
again uniil the stars of the constellation Cassiopeia are reached:. 
These form an immense “W" in the sky, either upright on one side 
or the other, or upside down, according to the angle from which 
they arc observed. 

When Cassiopeia can be placed with ease it may be possible 
to see in ihe mind's eye the chair it is said id represent, tf so. that 
will give us something in common with (he imaginative power of 
ihe early Greek pocss. 
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Once again we use the Plough and the Pole Slur to point the 
way. This thru: she imaginary line runs from the pointers or the 
Plough to she Pole Star, and another line as right angles to this, 
from the Pole Star across i he M ilky Way. On the edge of the Milky 
Way is the bright star Capelin, in the constellation known as 
Auriga. An equal distance beyond it lies Atckbarm Nm far from 
Aidebaran is a small conspicuous group, the Pleiades, also known 
as the Seven Sisters. Exceptionally good sigh I may reveal nine or 
ten stars in she group, bus (he average human eye can only detect 
six. The Pleiades h;we been known to cvery ancient civilization 
from Egypt onwards-, and ihey are mentioned in Chinese records 
dating From 2,000 years t u . Since many nations have stories 
concern mg the apparent loss or the seventh star, it is probable that 
ii became less bright in some distant age. 

TAURUS 

Cape I la will be mentioned again in the constellation Auriga on 
page 20. Aktebarurt is pari of I he constellation Taurus* and is the 
only really bright star of the group, which may therefore be 
difficult to recognize, Such u colossal diameter. J4.000.000 mite*, 
as Hull of Akfebnran can scarcely be imagined, yei ii pule* in 
insignificance in comparison wilh the immensity ofsidlurdistartec*. 


PLEIADES 

TAURUS 


Aldebaran 
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Pole Star 


Capella 


Betel geute 


AI debaran 


ORION 



ORION AND BETELGEUSF. li 

h has already bran explained ihut the Pule Slur is not directly 
overhead, and ihnl m their revolulion round (he Pule filar certain 
constellations pass from low on (he northern horizon, to high on 
the southern. Very few can be seen at all times of the year, and 
Aldebaran and the Pleiades belong to those that puss right out of 
sighi below ihc northern horizon 41 certain seasons. In this ihey 
are like Orion, a group which in winter is as conspicuous ns the 
Plough, and yt\ cannot be seen during the summer and early 
autumn. It h not comfortably in sighl much before midnight at 
the end of October, but of course ii then comes up over the eastern 
horizon four minutes earlier each evening and by the middle of 
December it is fully in view in ihe easl at h p.m, and due south al 
midnight. Il really is a sinking consignation, and were n like the 
Plough, always with us, it would probably have been used as the 
starting point for this guide. 

Round this brilliant group was built the ^tory of Orion u 
mighty huriier. and neighbouring groups depict his animals—the 
Great Dog. Utile Dog. Hare. Bulk Unicom and Lion. She Bull 
we have already mentioned—depicted hy the consiellq lion Taurus, 

in ihe complicated sky portrait, the centre chain of three stars 
represents Jits belt, and the brighter one below his sword. The 
Belt of Orion is frequently mentioned. The lame should surely be 
accorded lq Belelgcuse. the highest star or the group, which. Tar 
larger than Aldebaran, has a diameter of 290.000.000 miles. The 
whole or ihc movement of the earth round the sun. with of course 
both those bodies at llieir present distance apart, could take place 
iu&idc UcEeigcuvL-. Rut Relclgcusc. reddish m colour, has only half 
the heat of our Sun. just something between 2000 and 3000 ' Centi¬ 
grade, Ik Edge use is never more than half way between overhead 
and the soulhern horizon. 

As soon as Aldebaran and the Pleiades become familiar, it will 
he easy to find I heir neighbour Orion, which is always between 
Aide bar a ii and ihe horizon, and to the east, or to be quite untech- 
nical, lower down on ihe left of Aldebaran, 
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Wc return to Cassiopeia to find (lie next constellation, First 
identify the star that can be regarded as She end of the letter "W 11 . 
Visualize a line drawn from the Pole Star to that and continued an 
equal distance to a bright star, and an equal distance again to 
another bright star. These two bright stars, with two others 
equally spaced to ihe righl of them, form ihe Square of Pegasus. 

Sir James Jeans, itt his hook "The Siars in Their Courses,* 1- 
suggests counting the number of stars lhai can be seen inside the 
Square of Pegasus with the unaided eye, and gives thirty as a good 
result. Research has proved that some of those stars are the moss 
remote objects known. 

The distance between each of the bright si a ns of the square is 
equal to nearly the whole length of the Plough. The remainder of 
I lie constellation Pegasus is shown bdow. 


PEGASUS 



lb 


To Pole Star 


Nebula 


ANDROMEDA 


Square of 
PEGASUS 


ANDROMEDA 

It is possible to make out a lignin? like 41 much larger Plough, 
of which the Square of Pegasus forms Ihc phiugh-share. The 
brighlcr stars of the handle are about the same distance apart as 
those of the square, and arc pan of the constellation Andromeda. 
The lop left hand star of the square belongs both to the Square of 
Pegasus and to Andromeda. The star which i.s the end of the handle 
uf our new and enlarged plough has proved an interesting object 
for the telescope, through which it is seen In be a pair, one yellow 
with a smaller bln e-green com pa™ on, The green star, if the tele¬ 
scope be it good one, is a further pair. We shall discuss another of 
ihese deceptive twins later, and also give further attention to the 
nebula shown tn (he diagram above, which all hough barely visible 
to [he eye. is of absorbing interest. 



PbRSELJS AND ALGO l 
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ONKtopotB -ii^d Andromeda point the way lo arusher con¬ 
stellation—Perseus, which has ihc merit of being almost directly 
overhead during Ihc early winter evenings, t he principal star can 
be regarded as a continuation of Andromeda, and the whole 
constellation is on ihc Milky Way. The star Algol is indicated, 
since it liLt.-s long been the subpeci of special observation, As long 
ago us Ifi70 it was noticed to vary in brightness and by 1782. it 
had been shown that these variations occurred every 2 days, 20 
hours and 4 C J minutes. Bui another hundred years were to pass 
before ii was discovered that the variation was caused by Algol being 
periodically eclipsed by a larger but much fainter companion star, 
Algol and its companion constantly revolve round each other as 
they travel through space, so that the brightness varies according 
to whether one or both stuns arc visible, and according to which is 
eclipsing ihe other. About 200 pairs of Mars of this eclipsing type 
arc known, though of course to the naked eye they appear as single 
stars. 
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The subject or twin stuns brings us to the constellation Cams 
Major ri~he Great Dog) as it contains Sirius, another twin, and 
(he brightest of all stars to human sight. Js would he unwise to 
assume that ihe star that appears brightest is Sirius, since being 
Low on the horizon, the atmosphere is frequently not clear enough 
to show it til its best. Seen from i he Southern Hemisphere, it 
always appears it much brighter star. Being half a million times as 
distant as the sun. its light lakes eight years to reach us. 

Sirius has been known as The Dog Star from very early times, 
but Sirius really means sparkling As a result of its twinkling, this 
white star appears to sparkle with dill'ercm colours in quick 
succession. 

Sinus has a faint companion star, which from our point of 
view, appears to turn “cartwheels’ 1 with its big brother, instead of 
the more usual “ring of roses'* movement of twin stars. The time 
of revolution is fifty years: the faint companion is the same weight 
as our Sun. but Sirius himself is four limes heavier and twenty-five 
times brighter. However, the companion is notable for its extreme 
density, containing several hundred thousand times as much 
substance as the earth, in only thirty limes its size. It is about 
twenty times farther from its big brother than the earth is from 
the sun. One theory is that the two stars were together in a giant 
supernova, which viewed From Farth was as bright as the full 
Moon, They were born in the explosion of the supernova several 
hundred million years ago and are now at their normal .Mage of 
subsequent evolution. 

Canis Major is only visible in the evenings from December to 
March, and is lower on the horizon than Orion. It will be recalled 
that Beldgeuse is on the border of the Milky Wav. while on the 
same border is Sinus, halfway between Betelgeme and the horizon. 
An imaginary line drawn along the Hell of Orion and continued 
to the left until ii reaches the horizon, will have Sirius in its centre, 
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Since by this lime some of Elic groups shouLd be familiar, the 
rest chart will show the position of ihrec cnnslc lb Linns. The group 
Auriga is hair waj between Beldgeuse and the Pole Star, and is 
situated largely on the Milky Way. Ils principal star, Capelin, is 
bn eh l so thill ir has frequently been an important object of 
religious worship, although being a haul 2 \ million limes jls far 
away a$ ihe sun, ils lighl has taken 52 years In reach us, h is almost 
overhead in the evening* of January and February 

From Auriga, you can identify the conslellatton Lie mini, 
which w ( ill always I hen be recognized by ihe I wo brighi siars Castor 
and Poll ns, and we can suppose that astronomers fLgard them 
with some affection since ihe> are frequently referred In as ihe 
Heavenly Twins, if il k possible to feel affection tor Castor, In the 
telescope il is shown to be a twin star, ihe pair completing a 
revolution in uhoul 300 years. Further research with ihe spectro- 
seope has revealed that each twin star of Castor is itself a closer 
Iwiji, revolving round each other, one in 3 day>. and the other in 
9 days. As the telescope reveals a third adjacent star, also a [win, 
which moves round the other lwo in a period of more than 10,000 
years, one hesbales to show furl her interest in a twin thal on 
investigation proves to be six problem children. Poll us is 
19O,000,00C),OCX‘) H (XlfJ miles away, hul has not aroused ihe same 
interest among astronomer*. 

The principal star of Cunis Minor (The Little Dog)—Procyon, 
is ulso a double star with a history very similar to that of Sirius 

Some of ihese constellations may also be signposted” from 
Pegasus and Andromeda. Taking the "plough' fc shape of these 
two as a guide, the bright slats of (he handle, evenly spaced from 
the square of Pegasus, belong to AndromethL Continuingan equal 
distance from here tow-ards the Milky Wa^ there will he found on 
it the brightest star of Perseus, and in ihe same direction m a little 
greater distance is the slur Capella and its bright companion in 
Auriga, The tine may he prolonged still further io the Heavenly 
Twins—Castor and Pollux. 



Capella 
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AURIGA 


Castor 


Pollux 

GEMINI 


CANIS MINOR 
Procyon 


ti should he remembered thill these slurs may be looked for in 
the evenings from December m March. The range of ilie chan is 
immense. The Pole Star will be half way between overhead and 
ihe northern hon/on. and Can is Minor will always be low on (he 
horizon, even when at its highest position due souih. 
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Pole Star 


URSA MINOR 



BOOTES 


Arcturui 
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Regulus 


LEO 


leo and Bootes 

Late in the evenings of April and May, the Plough will be 
at its most southerly aspect, and a new group of consLcna¬ 
tions will come into view. Hus pointers of the Plough, in the 
reverse direction will indicate Leo. with its principal star 
Keguin$ h half way between the Plough and the horizon. Jn 
this direction shooting stars may frequently be seen. The 
handle of the Plough points plainly to the slur A returns, in 
ihe constellation Bootes, Bootes is not a very brilliant group, 
and lies mainly between the Plough and A re turns, I he 
Plough, under its liilc Ursa Major, has its counterpart in 
Ursa Minor, a constellation of lesser magnitude st :*t% ihut ts 
included here for Lfre sake of completeness. 
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sky, in addition to being a giant with a diameter about 450 limes 
that of the sun. With all that balk ii is not surprising that Antsircs 
suffers from palpitations ll docs in fact suffer el periodical con¬ 
traction and expansion. 
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should 


period work down to 
its equator, at which 


Sinue lhe Sun is the nsr^irirsi slur lu us. ,md in our view the 
brightest fe a few words of description may Ex welcome, W. 
thin n is u yelfcm si.ir, .md H is eakuliilcd to buve a temporal u*s 
h loses ihnze hundred million Lons hy weight 
as that '‘slimming* 4 process has- caused no ob- 
u mil i lfji_l , it may be ihai (he sun is sdr-regciw;rating. 
ih:\I underwood by comparing lhe Sun and l 
1 he diagram oil page 28. On the scale of this example thc r 
he thirty feet apart. 

The diameter of lhe Sun is. 8fi4,G0Q miles. 109 limes that of Lhe 
Earth. The gFealer bulk of lhe Sun would accommodule L300.000 
of our Earlh. if ihey could be packed inside it Je is 93 fe OOO p OOO 
miles away. 4S)fi> times farther than the Moon. 

The mc\i nearest star is u very dim one in lhe Southern 
Hemisphere, and dial k 270,000 times farther away from us than 
lhe Sum. Sirius, already men limned an the brightest star, is twice 
m far us I hat. 

The Sun rotates m twenty-seven days as viewed from the 
Earth. It.\ rotations have been limed by observing the sunspots, 
:ace. which are really vast cavities larger than 
ig internal commotion in the Sun and erupt kins 
or its surface. They 
start at the higher lati¬ 
tudes of the Sun and 
over an elcvcn-vcar 
period 


Spectroheliagrnni of rAc Sim 


time they breaK out 
again in the higher 
latitudes. A regular 
watch has 

on them _ _ 

but isolated records 
have been collated N the 
earliest being Chinese 
in the year a.d. 188 . 
These records eslab- 



27 


fished that the Sun ns a variable star with a period of roughly 
eleven years, similar to the giant variable slar 6 Antarcs, of which 
it is a feeble counterpart. 

Sunspot maximum ami minimum have had much investiga- 
lion, hut whereas a I tempts 10 blame them for the weather have 
not proved successful, ihey do prove of considerable interest id 
wireless enthusiasts. Both long and short wave wireless reception 
is at its best in sunspot maximum, bill medium wavelengths prefer 
sunspot minimum. According to the newspapers, the outhuret of 
sunspot activity in March J950 coincided with much interference 
with television reception. 


THE PLANETS 

I he star that we know as the Sun. is the head, and posstblj 
the parent, of quite a large family, including many grandchildren. 
At great but vary mg distance* having a mathematical relationship 
to each other, the planets revolve round the Sun, from which They 
derive most of their heat.The one best known to us is the Earthen 
which wr Isse. Since those nearest the Sun are very hot (at least tin 
i he side that faces the Sum and those fart best away extremely cold, 
it w certain that life as we know it. can only exasi on the Earth. 

i he following list of rhe planets gives some olher details about 
iheni. They are in their order outwards from ihc Sun:— 
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Distune? 

.\iu. it/ 

DiemUtf 

Prrind of 

Pfrmtrt 
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in trriiit\ 

mmmx 

in mitf.'i 

rrvfritofhm 
rOkfHt Sun 

Mercury 

16 rmNiun 


1,000 

HR day* 

Vemw 

67 mittiLin 


7,600 

224 days 

Earth 

91 million 

Dflr 

7,927 

J65j days 

Mars 

AstcrunO* 

{e*nifwi£ti 

44,CUd) 

141 nuLLinn 

two 

4,200 

6S7 <Eay& 

Jupiter 

4tf3 million 

eksw n 


nearly 12 years 

SjlUTTl 

million 

ten 

15 jm 

20| yenra 

Urn na n 

\ a 7S2 mil l km 

four 

30, wo 

M yea rh 

Neptune 

PttttO 

2J*n million 

one 

31,0W 

ifeli years 
24f9 years 




Ntptunc 
Ur* mil 


Saturn 

Jupiter SUN 

Aiivrmdi 

Min 

Earth 

Vunts 

Mercury 

The digram above gives (he relative sizes of the Sun and 
planets, and a iurther diagram on the following page illustrates 
rheir movements round the Sun. 

The names of the planets can be calculated outward 1 , from 
the centre by reference to the list on page 21 . The object passing 
at a sharp angle to the planets is a comet. The rays of the Stilt are 
indicated by lines radiating from the centre. It Is impossible to 
draw the diagram to scale, If the sun and planets were drawn the 
s ™ shown above, the diagram would have to be several hundred 
feet across, so great are the distances concerned. On the same scale 
it would have to be seven}] hundred miles across to include the 
nearest star. 

Broadly speaking, the sires of the planets progressively 
increase until Jupiter, and then decrease iu Pluto, the farthest 
away. 1 he size of P]utt> is still a matter for conjecture. It has been 
found that its orbit dips into that of Neptune. It is possible that 
other planets exist beyond Pluto, corresponding to Mercury and 
Venus at the other end of the scale, but there is asyei no indication 
of fheir presence. In any case their distance, together with the fact 
that they only shine by reflected light Iron the Slit), makes research 
difficult. Between Mars and Jupiter there is a gap in the sequence 
o( planets, and astronomers have found this space occupied bv 
the hell of Asteroids, The Asteroids are small bodies Trout 400 
milev in diameter downwards. They follow a path round the Sun 
between Mars and Jupiter, and a generally accepted theory is that 
they are the fragments of a disintegrated planet. 
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Although its presence was suspected, and its details predicted 
with quite remarkable accuracy. Pluto was riot actually discovered 
until 1930, so it is still the subject of considerable astronomical 
calculation. Indeed, to obtain much of the essential data, research 
may have to wait until 1965, when Pluto will be al its nearest to 
Neptune since 976 a.e. 

Many of the planets have satellites. Thai of the Earth is 
familiar to us as the Moon, which because of the coincidence of its 
period of rotation taking the same lime as its passage round the 
Earth, always shows the same face towards us. In .1958, both 
Russians and Americans succeeded in launching artificial 
satellites. The rotation of the earth was used to some extent to aid 
their take'Off, and os a result their passage appeared to he 
broadly from west to cast. The Russian '‘Sputniks" travelled in an 
elliptical orbit, al an inclination to the equator which precluded 
their being visible From Earth's polar regions. 

On Saturn you would usually see several moons at once, and 
on the occasion or a very rare coincidence might even see all its 
ten moons id ihe same time. Mars has two tiny moons, only five 
and sen miles in diameter. The larger one completes its revolution 
round Mars in about 7J hours, and if so small a satellite is visible 
from the planet, the Martian observer is entertained hy the sight 
of a liny moon passing rapidly across the sky twice each night. 



Saturn 


Neptune 


Jupiter 


UWHH 
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SATURN 


&Hurn litis another wonderful feature j great ring encircling 
it. hut this, cannot he teen with ihc nuked eye. Ii is shown above, 
and the hook Eisi fnn page 3 of cover > lelts where in lind further 
descriptions of I ha I and other planets. 

No star appears in ihe I desen pe other than sis a pmni of tight, 
bul ihc planets can be seen as definite discs, Nearly all can he seen 
by (he unaided eye ai some pari of iht-ir orbit, ihe exceptions being 
Neptune and Pinto, which arc telescopic objects only. Urunns can 
only just be seen without aid, Venus and Mercury are always 
eilher morning or evening Mar? Venus, when visible, is the nest 
brightest object to the Moon, and can be seen even when there is 
a certain amount of daylight, but Mercury is less amenable to 
observation. 

On this day nest year Ihe stars will be back in the position they 
are to-night, which in (urn is the position they were in this day 
tas-l year. Many hundreds of year* must elapse before the planets 
will again reach the exact position relative to the slant and to each 
other, that they occupy at any given moment. Hence, although 
their movements can be, and arc foretold wilh accuracy, if is not 
possible to prepare any chan or table to show rheer recurring 
positions. In the monthly notes of Whitaker’s Almanac wiE] be 
found details of where to look For the planets visible that month, 
and a clear explanation of wliai astronomical phenomena to 
expect. Notes, and sometimes diagrams, also appear in certain 
periodicals and daily papers, 



i he giant nebula in andromeua ?i 


I lie Giant Nebula in Andromeda is only just distinguishable 
to the naked eye. but when photographed with the aid of a tele¬ 
scope is revealed to be u wonderful sight. 

This is another complete universe of stars similar to that of 
which our sun and its companion stars form a part. If is an island 
universe. The component stars are millions of miles apart, and it 
has been calculated that the Andromeda Nebula as n whole is 
about sis million, million, million miles away, I he second drawing 
of another Nebula overleaf gives us the probable appearance of 
the Andromeda Nebula edge on 1 and from the two we can 
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realize that an island universe is a disc-shaped duster of rail linns 
ol" Stars. The cluster is thicker in ihr centre than at (he edge. 

The great Earth on which we live is part of another island 
universe, of which we sec the component stars around us, and of 
which the Sun is one of the smaller stars, nearer to the edge than 
the centre. Looking up into the Milky Way we are looking towards 
the thick part of the disc. 

Seyond the millions of stars of the Galaxy, which is the name 
applied to our island universe, it is calculated about two million 
other island universes can be seen. Not all of the nebulas indicated 
on more detailed star charts arc island universes, but for details 
the reader is referred to the nun-l£€h nita I works in the book list 
that follows. 

To summarize, we have a giant universe consisting of several 
million smaller island universes, and each island universe consists 
of several million stars. One star at least has a family of planets 
revolving round it, and most of those planets are encircled by a 
system of satellites. Other stars may carry their systems of planets 
and moons, but there is at present no proof either for or against 
nor likely to be sufficient development in scientific instruments to 
establish the Fact. 


HIKTIII IKdliit PHT1IK IV HJnriaai rmuf tXD n'H, Umtll. fohOun am 



.■Ijwuwjp tiu- tunny tiffnttli k 1 pubtfcafivnM Utt midhum m IftaSf HQti'tf *Wttfc fHt 
from rarer} fw ftm.it « ft n uwuM t&f f& ex tendthrlt l wtn'tetfgr o/ thr Vtfr.f rtrr 


ST \K MMi ASTRONOM V- E. O. lancock. A hi Fa i ghiforwu rd description 
wilh some practical exercises for l be beginner. \t is for lhose who intend (0 lake 
their ustronom) seriously. 


BALL'S POPULAR GUIDE TO lIlL HLAVKNS, I he fifih edition of in* 
famous work Contains a del it i led summary of iintronDiniciil knowledge, coni- 
pressing a world of informal inn wilfrir its covers. t-eulLjres- include; Cl siur 
atlas and reprcnductiDns of outstanding achievements in .isirpri.imiv.il: drawing 
and pticilograptiy. The text hii^ been carefully resided to incorpof.llc derails 
of reccnl discoveries _ir.iE research 


THE STARS IN I MILK COURSES. Sir James .leans. A summary on like 
ill curddeal side, and brief instruct ions on recoy n 1/i na cnnsl ell .u ions and stars. 


HIE STARRY HEAVENS- ESHstotl Hankcs. Explains in inlcresnng manner 
from I be planetary system Out wards. Profusely illustrated, including i he 
aultlDi’s own drawings, li ml with Ihe canventicinal figure* and mythology. 


A KEY TO THE STARS. R. fin der R. VV'oolry, The theoretical side in 
interesting fashion, *aEh striking: illustration*. 


GENERAL ASTRONOMY. II Speneer Junes.. The Astronomer Royal's 
book is for the reader who r* ttot quite a beginner. 


SOME FAMOl & STARS, VV V|, ,Smjirf. In erwh chapter Ibc author Ascribes 
fwiw fihservntiEHii or one welt-known star sciU-etl cmc mryur problem of 
astronomy. find thereafter itHs ctf saibsequent dcveloj^menls of she irweuiga- 
Hon. 


INTRODUCING THE. UNIVERSfc, .liimcs t . Hickey. The JLiihor. a pro¬ 
fessional journalist, hat the knack of writing; in an exciting manner, If \w 
appear* lo draw too largely on the discoveries of his fellow-Americans H 
must be remembered that I he two largest telescopes in Ihc world Eire an 
obja-rvatorie* m the L.S.A 


IU ept*rtrip tif fh e Loflcton P/iWtVoirrjinr Aow mdtfc- u imfu We rd iiite ori 
1 xrifirtg nxn aid to star study. Spectaf prafectien apparatus imtdc a damx- 
shoped umtiltffhiffr cnahfc.i the Movement* of the stars in he tfcrncmstratrd. and 
fhe Rightly if*id Mii.tontd protesswn ctttdi i the hatv&ti to be shown in a short 
.\ptn\- uf time* Detaih af timer af slwwifw cue rirett hi the (kitty press. 






